The poor uniformity of water vapor distribution in the tube bundle and the tube bundle internal can reduce the ability of the air-cooled condenser to cool the water vapor. It is important to study and optimization the distribution of water vapor in the tubes of an air cooled condenser. In this paper, CFD software is used to simulate the velocity field of the air-cooled condenser and the internal velocity field of the tube bundle. A new structures of water vapor pipe is suggested directed against the existing problem that the water vapor velocity distribution in the tube is not evenly distributed. A simulation is carried out in order to get the internal velocity flied of the improved tube bundle structure, and the velocity field before and after the structure improvement is compared. The results show that the water vapor flow distribution in the improved tube bundle structure is more evenly.
INTRODUCTION
More and more thermal power plant use direct air-cooled equipment to replace water-cooled equipment in China, especially in water shortage areas, the development of air-cooled technology is of great significance [1] . As an important equipment of power plant air cooling system, Direct air-cooled condenser has an important impact on the performance of the entire air-cooled system [2] .Direct aircooled condenser is used to condense the steam from the steam turbine into liquid water. The exhaust steam of the steam turbine passes through the water vapor pipe into each tube bundle, then gradually condenses into water in the tube bundle [3] . It has a great influence in cooling performance of the air cooled condenser whether the flow distribution of water vapor in tube bundle is uniform and whether the flow distribution in the internal tube is uniform [4] . Therefore, it is important to study and optimize the water vapor pipe to make the water vapor distribute uniform in the tube bundle of the air cooled condenser. In this paper, an optimized structure is put forwarded, the distribution of water vapor velocity in the tube bundle before and after optimization is analyzed and compared [5] . 
AIR-COOLED CONDENSER WATER VAPOR VELOCITY SIMULATION Simulation Assumptions.
In this numerical simulation model, it is assumed that the water vapor is an incompressible gas and that the density of the water vapor is constant. Because the wall of the water vapor pipe itself is relatively thick, and the heat transfer area of the water vapor pipe is relative small to the heat transfer area of the whole tube bundle. The tube bundle near the end of the exhaust pipe has a length of only 0.5m, therefore, we assume that the heat transfer capacity between the steam inlet and the outside is very little in this section. The phenomenon that the steam is condensed into water in this section is ignored, and only the velocity distribution of water vapor is analyzed.
Control Equations.
Continuity equation:
Where:  is the density of water vapor, the unit is kg/m3. 
Simulation Model Established.

TRADITIONAL AND OPTIMIZED PIPELINE 3D MODEL CONSTRUCTION
At present, the traditional direct air-cooled condenser water vapor pipe mostly use shrink tube structure. Turbine exhaust goes into the water vapor pipe from one side of air-cooled condenser, and then goes into the air-cooled tube bundle. A simplified three-dimensional model is constructed according to a direct air-cooled condenser structure of a power plant in Jilin Province. As is shown in Fig. 1 , the left side of the model is the steam inlet. Because the simulation model is only used to observe the distribution of the water vapor velocity in the tube bundle and the uniformity of the velocity distribution. Therefore, the established three-dimensional model appropriately reduces the number of tube bundle and increases the size of the tube bundle. In this simplified model, the number of tubes is 90, and the length of the tube bundle is only expressed a small part at the length of only 0.5m.
The traditional air-cooled condensers have a problem that in internal of each tube bundle water vapor distribution is very no uniform, which may lead to the side of the tube which has less water vapor develop a certain degree of vacuum, as a result, the tube heat transfer area cannot be fully utilized, so that the cooling effect of the entire air-cooled condenser is reduced. The no uniform distribution of the velocity of water vapor among the air-cooled condenser tube bundle can lead to Manu problems too, some tube bundle cannot cool all water vapor because of too much intake, at the same time, and some tubes can cool more water vapor than practical intake. For the whole air-cooled condensed, the condensation efficiency is reduced.
In order to improve the uniformity of the water vapor distribution among the tube bundle and the internal of each tube bundle, this paper presents a new aircooled condenser water vapor pipe structure as shown in Fig. 2 . Different from the traditional air condensation, the optimized water vapor pipe has three imports, namely the top of the inlet 1 and the two sides of the inlet 2 and the inlet 3. The structure of the import is symmetrical, and the import quantity is large than the traditional structure, so it is not necessary to take into account the pressure loss and flow reduction caused by the flow of water vapor along the pipe. Therefore, it is no need to use a conventional tapered pipe structure, but take a constant pipe diameter of 960 mm, which is benefit to simplify the structure of the water vapor pipe and simplify the processes of production. The tube bundle, like the traditional threedimensional model, was appropriately simplified, and the number of tubes was 94 and the length was 0.5 m.
SIMULATION MODEL SETTING
The three-dimensional model of air-cooled condenser water vapor pipe of these two kinds of traditional and optimized structures is respectively introduced into STAR CCM+ three-dimensional simulation software, then these two simulation model is established in the CFD software. The polygon mesh model is used to divide the pipe, and the condensing tube bundle is divided with smaller mesh size in order to improve the quality of the meshes, then, the mesh model with high quality is obtained. The flow pattern of water vapor in the tube bundle is turbulence, so that the
turbulence model is selected as the physical model. The air-cooled condenser water vapor enters from the inlet of the pipe and flows out from the outlet of each tube bundle. Assuming that the air-cooled condenser let 40 kg / s water vapor pass into it, and the outlet pressure is 0 Pa. The traditional pipe has only one inlet, so the boundary condition of the traditional water vapor pipe simulation model is that the inlet should be the mass flow inlet, and the mass flow is 40kg / s, the direction is along the normal direction. The outlet of each tube bundle should be the pressure outlet, the outlet pressure is 0 Pa. Optimized water vapor pipe has three inlets, optimized pipe simulation model boundary conditions is that three inlets all should be the mass flow inlet. The mass flow rate of inlet 1 is 20kg / s, and the mass flow rate of inlet 2 and inlet 3 is 10kg / s, the directions are along their normal direction of the flow. The outlet of each tube bundle should be the pressure outlet, the outlet pressure is 0 Pa.
SIMULATION RESULTS ANALYSIS.
The traditional and optimized pipe simulation models are calculated respectively. The outlet of each tube bundle is selected to represent the internal water vapor velocity distribution of the tube bundle, and the water vapor velocity distribution in the tube bundle is shown in Fig. 3 and Fig. 4 Analysis contrast Fig. 3 and Fig. 4 when traditional structure is adopted, we can see that the velocity distribution in tube bundle is obviously no uniform, the velocity is high in one side, the highest speed up to 11.86m/stand the velocity close to 0. when the optimized structure is adopted, it is still no uniform between two side ,but we can see that the water vapor velocity gradient is smaller than another one, and the highest speed is only 3.08m/s, smaller than 11.86. The area of low speed is smaller too.
In order to analyze whether the velocity distributions among the tube bundle are uniform, between the traditional and optimized air-cooled condenser, select the highest velocity of each tube bundle in Fig. 3 and Fig. 4 , respectively, and draw the line graph as shown in Fig. 5 and Fig. 6, Fig.5 is traditional air-cooled condenser maximum speed distribution for each tube bundle. Figure 6 is optimized air-cooled condenser maximum speed distribution for each tube bundle. It can be seen that the distribution of the maximum velocity of water vapor between the tube bundles of the conventional air-cooled condenser is very no uniform, and the value of the highest speed is significantly higher. In the optimized air-cooled condenser structure, the maximum velocity distribution of the water vapor among tube bundle is significantly more uniform, and the highest speed is smaller, because the velocity in each tube is more uniform.
THE CONCLUSION
In this paper, an optimized air-cooled condenser water vapor structure is proposed, and both traditional and optimized air-cooled condenser numerical simulation models of the flow velocity of the tubes established. The velocity field of the traditional and optimized air-cooled condenser tube bundle is analyzed and compared. Get the following conclusions:
1. The traditional water vapor pipe structure, the uniformity of the velocity distribution in each tube is bad, and the uniformity of the velocity distribution among tubes is bad.
2. After using optimized water vapor pipe structure, the uniformity of the velocity distribution in each tube becomes better, and the uniformity of the velocity distribution among tubes becomes better. It can be seen that the structure is conducive to the uniformity of water vapor velocity distribution in the tube, and is benefit for increase the cooling water vapor capacity of air-cooled condenser.
